pH regulation in spread cells and round cells.
The aim of this work was to characterize the changes in pH regulation that lead to increased intracellular pH (pHi) in well-spread cells on tissue culture plastic relative to cells on a nonadhesive surface. Bicarbonate was not required for maintenance of a control steady state pHi or of the difference in pHi between round and spread cells. In the absence of bicarbonate, lowering the sodium content of the medium led to decreased pHi and elimination of the difference between round and spread cells. In the presence or absence of bicarbonate, adding ethylisopropyl amiloride lowered pHi and eliminated the difference between round and spread cells. Measurements of recovery from acute acidification in the absence of bicarbonate confirmed that Na+/H+ exchange was enhanced in spread cells. However, recovery from both acidification and alkalinization in the presence of bicarbonate showed that bicarbonate-dependent recovery in both directions, most likely due to sodium-dependent and -independent HCO3-/Cl- exchangers, was also stimulated in spread cells. We conclude that Na+/H+ exchange has a primary role in determining steady state pHi in 3T3 cells in serum and is responsible for the lower pHi in round cells. Bicarbonate-dependent pH regulatory mechanisms are also inhibited in round cells.